Background: This study aimed to assess and compare health literacy levels in a range of university-based health students. Methods: A survey containing the Health Literacy Questionnaire (HLQ) was administered to students enrolled in university-based medical, allied health or nursing degree programs. The HLQ scores and scale scores were compared across student groups. Results: In total, 374 students (24% response rate) with a median age of 25 years (range: 17-61 years), returned completed surveys. Three students who did not identify their degree programs were excluded from the final analysis which included 371 respondents; 242 graduate-entry medical students (65%), 67 allied health students (18%) and 62 nursing students (17%). Overall, the medical students had the highest score for seven of the nine HLQ scales; while the nursing students had the lowest score for all of the nine HLQ scales. Conclusion: These results show that health literacy profiles are different across student groups. In order to provide excellent patient-centred care, and to successfully look after their own health, a high level of health literacy is required by future health professionals. Health literacy training modules, tailored according to the different needs of the student groups, should therefore be included in university-based health professional degree programs.
Introduction
While health literacy has been defined in a variety of ways [1] [2] [3] , in essence "health literacy represents the cognitive and social skills which determine the motivation and ability of individuals to gain access to, understand and use information in ways which promote and maintain good health" [4] . Survey findings of functional health literacy (e.g., health-related reading ability and numeracy skills) suggest that more than half the population worldwide has difficulty with both reading and using health-related materials [5] [6] [7] [8] . Health literacy is also being increasingly recognized as a multidimensional construct, reliant on a combination of functional, interactive and critical literacy levels [9] . All of these are important as they ultimately affect how people interact with, and make decisions about, their healthcare [10] .
The concept of health literacy is important because the links between low health literacy and poor health outcomes are well recognised [9] . Low functional health literacy is known to be associated with poor health status; a poor understanding of medical conditions, medical information and preventative healthcare services, as well as increased hospitalizations and subsequent increased healthcare costs [2, [11] [12] [13] . In addition to poor health outcomes, low health literacy is a serious public health issue known to be associated with the social gradient and health inequalities [14, 15] . People with low health literacy, who typically engage in unhealthy lifestyle behaviours, often include those who are less educated, poorer, older and ethnically diverse [16] [17] [18] .
Health literacy may have an impact on individual factors and circumstances, as well as the responsiveness of health services, healthcare providers and organisations [19] [20] [21] . Regardless of their background and education, many people find it difficult to navigate healthcare systems and often cannot understand the information provided to them by healthcare providers and organisations [22] . This inability to understand information makes it difficult for them to effectively manage their healthcare needs. This problem is further exacerbated when healthcare providers [23] [24] [25] [26] , including medical trainees [27] and nursing students [28] , lack the knowledge and skills to address the needs of patients with low health literacy [29] . It has been suggested that a lack of medical and nursing student training about health literacy has contributed to this gap in their knowledge and skills [27, 30] , as well as their inability to provide high-quality patient-centred care because of poor communication skills [25, 31] . Consequently, health literacy has become more commonplace in the curriculum of health professionals [25, 32] , in the hope that a better understanding of health literacy will enhance doctor-patient communications and help to improve health outcomes [31, 33] . This is also reflected in the Australian Commission on Safety and Quality in Health Care report (ACSQHC) [34] , which recommends a coordinated, three-pronged approach to improve health literacy focusing on: health systems/organisations, consumers and health professionals. They suggest that this could be achieved by (1) embedding health literacy into the policies and practices of healthcare systems/organisations, thereby ensuring that health information is clear, focused and useable for the consumer; (2) educating consumers about health literacy, and (3) integrating health literacy into the education of health professionals. The third of these recommendations is the focus of this paper, which undertook preliminary investigations into the health literacy levels of students studying to become health professionals. Research that focuses on the health literacy strengths and limitations of health professionals, including students, is largely absent from the literature. This is, therefore, an important research area because we have limited knowledge about how the health literacy levels of students could impact upon their own self-care, as well as the care of their future patients, especially those with low health literacy.
Given that traditional measures of health literacy mainly involve an assessment of reading and numeracy, it could be assumed that most, if not all, health professionals would be highly health literate. However, the growing recognition of the multidimensional nature of health literacy means that this assumption may not hold true. Thus, in order to explore this proposition, the current study sought to determine the health literacy levels of university students enrolled in different health professional training programs using the Health Literacy Questionnaire (HLQ) [35] , a validated, comprehensive multi-dimensional measure of health literacy. The HLQ was chosen as it has been designed to identify specific health literacy strengths and limitations, through the examination of nine distinct domains of health literacy, allowing for the identification of profiles of individuals and groups [10] .
Methods
Students enrolled in a health professional degree at the University of Wollongong, a regional university in New South Wales, Australia, were asked to complete either an anonymous paper-based or online survey (hosted on SoGoSurvey). As this is the first survey of health literacy in this setting, a convenience sample of students from different stages of their degree programs within the disciplines of nursing, medicine and allied health (from the disciplines of exercise science, nutrition/dietetics, and health sciences) was obtained. The survey was promoted through university Facebook groups, the university's student messaging facility and in lectures. Students were advised that participation was both voluntary and anonymous. When recruitment occurred in lectures, the survey was made available to students by a professional staff member and completed surveys were placed in a sealed box at the front of the lecture theatre. The nature of the survey and the way in which it was administered meant individuals could not be linked to their responses. Human ethics approval was granted by the university's Human Research Ethics Committee (HE14/012).
The survey consisted of two sections; demographic information (seven items) and the Health Literacy Questionnaire (44 items across nine scales) [35] . Each of the nine scales examines a different area of health literacy [10] :
• Each scale is psychometrically distinct. The HLQ was designed to identify health literacy strengths and limitations of individuals and groups and has previously been shown to be reliable and have good construct validity [36] .
As part of the HLQ, participants were asked to rate "How strongly do you disagree or agree with the following statements?" in the first five scales (Scales 1-5). The options provided were: 'strongly disagree', 'disagree', 'agree' and 'strongly agree', which were scored from 1-4, respectively. In Scales 6-9 of the HLQ, participants were asked "How easy or difficult are the following tasks for you to do now?" The options for these scales were 'cannot do', 'very difficult', 'quite difficult', 'quite easy' and 'very easy', which were scored from 1-5, respectively.
Data were analysed in SPSS (v.21). Cronbach's alpha was calculated as a measure of internal consistency for each of the HLQ scales. Values for the nine scales ranged from 0.80-0.90, indicating good internal consistency. Analysis of the data was consistent with the HLQ guidelines [10] , and included calculating the mean score (m), standard deviation (SD) and 95% confidence intervals (CI) for each scale by student health professional group. Cohen's d effect sizes were calculated [10, 37] using an online calculator (http://www.uccs.edu/~lbecker/), and was used to calculate the mean difference between student groups.
Results
Completed surveys were received from 374 students (108 online responses), representing an overall 24% response rate and an 82.7% response rate for paper-based surveys. However, as it was possible for students to skip questions, the individual response rate for each question varied. Three students who did not identify their study degree program were excluded from further analyses.
Demographic information for the 371 student responses included in the final analysis is provided in Table 1 . Sixty-one percent of responding students identified as female (n = 228) and 36% identified as male (n = 133). The median age of respondents was 25 years (range: 17-61 years), with the mean age for nursing students (29.8 years) being slightly older than the graduate entry medical students (27.3 years) and more than seven years older than the allied health students (22.5 years). The median year of study for the nursing students was year 2 (range: 1-3 years); year 3 for the medical students (range: 1-4 years) and year 4 for the allied health students (range: 1-4 years). The majority of students reported being born in Australia (n = 291, 78.4%) and speaking English at home (n = 355, 95.7%); almost two thirds of the respondents were graduate-entry medical students (n = 242, 65%). 
Health Literacy Questionnaire
The mean scores for each HLQ scale, inclusive of their standard deviations (SD) and 95% confidence intervals (CI), are shown in Table 2 .
Health Literacy Questionnaire (HLQ) Results for Scales 1-5
HLQ Scales 1-5 scored on a range from 1-4 ('strongly disagree' to 'strongly agree') are presented in Table 2 . The nursing students scored lowest on all five scales. The medical students scored highest for "2: Having sufficient information to manage my health" and "5: Appraisal of health information", while the allied health students scored highest for "1: Feeling understood and supported by healthcare providers" and "3: Actively managing my health". Both allied health and medical students had the highest scores for "4: Social support for health". HLQ Scales 6-9 are scored on a range from 1-5 ('cannot do' to 'very easy'). The medical students scored highest on each of these scales, whilst the nursing students obtained the lowest scores (Table 2 ).
Cohen's d effect size was calculated as an indicator of the magnitude of difference between groups [15, 22] (see Table 3 ). This showed a medium effect size between the HLQ scores of the medical and nursing students for six of the nine scales. It is notable that for "3: Actively managing my health" there was a large effect size difference between the allied health and nursing students and a medium effect size difference between the allied health and medical students. 
Discussion
Overall, the medical students recorded the highest scores for seven of the nine HLQ scales, while the nursing students consistently had the lowest scores for each scale. These results are reflected in substantial differences (medium effects size) between the medical and nursing student scores in six of the different HLQ scales (Table 3) . This difference in health literacy is likely to reflect, to some degree, the difference in entrance marks required for medical and nursing studies, as well as the younger median year of study of the nursing students. It may also reflect the fact that the medical students in our study were graduate-entry students, who had already undertaken a prior university degree, often in a health or science discipline, as compared to the undergraduate allied health and nursing students.
The limited evidence about health literacy competency in health professionals suggests that increasing and improving health literacy training for all health professionals is needed [25] , especially given that they are often not suitably prepared to effectively communicate with patients who have low health literacy [27] . Countries where health literacy has been included in university-based health professional training programs focus mainly on medical education [25, 38, 39] , and appear not to report on the impact of improved health literacy on patient communications and outcomes. It also appears that their approaches have been inconsistent [30] and ineffective [40] . Our results suggest that a targeted health literacy curriculum should be included in all health professional training programs, inclusive of nursing and allied health students. This would potentially benefit the students' ability to communicate with patients and to improve their health outcomes, as well as positively influencing the ability of the students to successfully look after their own health.
The lower health literacy skills of the nursing students in the current study concurs in part with evidence in the literature [33, 41] and highlights that nursing professionals may have limited knowledge to support patients with low health literacy. This is clearly a problem which needs to be addressed, especially given that many nursing programs have not included health literacy in their curriculum [25] . At an individual level, it is of concern that the nurses' score for "4: Social support for health" was relatively low. This suggests that the nursing students who participated in the survey may not perceive themselves to be as socially connected as their peers in other health disciplines and may therefore feel comparatively isolated and unsupported if they experience health problems. This has the potential to negatively affect them both on a personal and professional level.
The HLQ scales with the lowest overall scores for all three student groups in the current study were "1: Feeling understood and supported by healthcare providers" (for HLQ Scales 1-5) and "7: Navigating the healthcare system" (for HLQ Scales 6-9). The reasons for these findings are unclear and may relate to the student respondents who had limited personal experience with healthcare services. For the nursing students, in particular, their relatively low scores for HLQ Scale 1, as well as the medium effect size difference between their scores and those of the medical students for "6: Ability to actively engage with healthcare providers" may reflect their sensitivities towards the historic doctor-nurse hierarchy, a perception that may have been strengthened by their experiences in the hospital setting during their training.
Relatively lower scores in "7: Navigating the healthcare system" and the small to moderate differences between the allied health and medical students, and the medical and nursing students, respectively, may also reflect their youth and, presumably, good health with little need to engage with the healthcare system. However, it is of concern if a substantial proportion of future health professionals are entering their professional lives with gaps in their understanding of how the healthcare system operates. Even if they have not engaged personally with the healthcare system, they should be able to assist their patients/clients in doing so. This is obviously an area which needs further attention. Potentially, one of the ways this issue could be addressed is by including clinical placement opportunities earlier in the health degree programs [42] and including community health placements as a component of these earlier placements [43] [44] [45] . Another possible solution would be to pair students with patient volunteers from diverse backgrounds, who have serious or chronic medical conditions, an approach used in the Family Centre Experience [46] . As part of this experience, the student meets with the patient volunteer over a two year period to discuss the impact of their illness on their life, including their experiences with navigating the healthcare system. It is likely that this exposure to the patient lived-experience would positively affect the students' health literacy levels and their ability to navigate the healthcare system.
The limitations identified in "5: Appraisal of health information" for all of the student groups, as well as the small to medium effect size differences between the student groups for this HLQ scale, are not surprising given that this scale contains items with more difficult content [35] . Importantly, however, this finding supports evidence in the literature suggesting that health professionals often lack the confidence to search for and appraise health information [47] [48] [49] . This knowledge is important as it highlights the need to teach students studying to become health professionals the research skills required to locate and critically appraise the evidence, in order to become future evidence-based practitioners [50] .
The higher scores for allied health students in "3: Actively managing my health" and their responses were skewed to the high end of the scale. This perhaps represents the strong personal or close association of dietetics students with people who are obese and/or living with eating disorders and exercise science students with personal fitness for their clients that attracts them to those courses [51] .
According to the evidence, knowledge and training about health literacy is important for health professionals to better communicate with and improve the healthcare outcomes of their patients, especially those patients with low health literacy [25, 33, 52, 53] . While the importance of incorporating health literacy in health professional curricula has received growing attention [25, 29, 54] , there is limited evidence about the gaps in the health literacy knowledge amongst student groups. Our results suggest that different student groups have different health literacy profiles, indicating that a blanket approach to health literacy education may not be appropriate. In addition, our findings suggest that all health students, in particular nursing students, have gaps in their health literacy competencies. For instance, the small to medium differences between the student groups for "2: Having sufficient information to manage my health"; "8: Ability to find good health information"; and "9: Understanding health information well enough to find what to do", suggest that nursing and allied health students would benefit more than the medical students through having these health literacy domains taught within their programs. Furthermore, the medium and large differences between the allied health and medical students, and the allied health and nursing students, respectively, for "3: Actively managing my health", suggest that this is a current strength of the allied health program.
Addressing health literacy within the health curriculum for the different health professions will also help to reinforce the importance of providing appropriate information and resources to patients and clients which are easy to read and understand and, when necessary, to act upon [33, 55] . Moreover, it will help to ensure that health professionals are better equipped to communicate with their patients and to involve them in the decision-making process [34] , thereby supporting the notion of patient-centred care.
Study Limitations
It is acknowledged that medical students were overrepresented in this convenience sample, and that these findings represent the health literacy profiles of health students at varying stages of their degree programs at one university in Australia, and thus may have limited generalizability. Furthermore, it is possible that only the more enthusiastic and interested health students completed the survey. Those who completed the survey may have misrepresented their health literacy levels, which could have impacted the health literacy scores amongst the different student groups. There may also have been an underrepresentation of those from culturally and linguistically diverse backgrounds, including international students, as the tool was only available in English.
It should also be acknowledged that the HLQ scale scores may not be directly comparable because each scale was written to have a mix of items that are easy to answer. Consequently, some scales are harder to score high on (e.g., 5: Appraisal of health information) and some are easier to score high on (e.g., 1: Feeling understood and supported by healthcare providers) [35] . Importantly, however, the use of the HLQ as a tool to measure the health literacy of the different student groups was found to be both feasible and practicable. The score for each individual scale also provided a detailed and action-orientated picture of the health literacy strengths and limitations amongst the different student groups.
Conclusions
This research showed that the health literacy profiles of students who are training to become health professionals differ. Health literacy training modules, tailored according to the needs of the different student groups, should therefore be included in health professional training programs. Furthermore, based on the premise that a high level of health literacy is required to assist health professionals to manage their own care, and the care of their patients, future research should explore whether improved health literacy amongst health professionals translates into improved self-care and patient outcomes.
